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Summary: The objective of this paper is to present information about the life, personality and the contributions of Professor Zygmunt Stanislaw 
Makowski (1922-2005) as a pioneer in the field of Spatial Structures. He was the Head of the Department of Civil Engineering of the University of 
Surrey, in the United Kingdom, for 22 years (from 1962 to 1984). Professor Makowski also created the Space Structures Research Centre of the 
University of Surrey in May 1963, and the work of this Centre, over the years, has won a great deal of international recognition. 
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1. BACKGROUND AND EDUCATION 
Professor Zygmunt Stanislaw Makowski was born in Warsaw, Poland in 
15 April 1922.  He was the son of Juliusz August Makowski and Helen 
Makowska, neé Miloszewska. Z S Makowski was educated at the 
Tadeusz Grammar School, Warsaw and started his higher education at 
Warsaw Technology University (P.W.S.T), 1942. He then continued his 
higher education in 1943 in the Civil Engineering Department of the 
Technological University of Warsaw. At the time, Poland was an 
occupied country and Makowski took part in the resistance movement 
and in the Warsaw uprising of the Polish underground army. As a result, 
he spent the period October 1944 until the end of the war as a prisoner 
of war in Germany. Fig. 1 shows Z S Makowski in uniform of the Polish 
Forces in Italy, 1945. 
 
Fig. 1. Z S Makowski in Polish Forces uniform, 1945 [1] 
After the war, he joined the Reale Universitá degli Studi di Roma in 
1946. Fig. 2 shows young Makowski in the company of his Polish 
colleagues in uniform at the University of Rome. However, he did not 
complete his study there and resumed his university studies in the fall of 
1946 in the Polish University College, London. He received his Dipl. 
Ing (PUC) with distinction on 30 January 1950. He was then offered a 
lecturer position at Imperial College in London, where he was able to 
work also on his doctorate. Fig. 3 shows his early days at Imperial 
College, London, 1951.  
 
Fig. 2. Happy days spent at the University of Rome, 1946 [1] 
The subject of his thesis was the analysis of the existing dome of 
Discovery, erected for the 1951 festival of Britain Exhibition. The thesis 
was entitled “Theoretical and Experimental Stress Analysis of Braced 
Domes” supervised by Professor A J S Pippard. In the pre-computer 
days, such analysis was a significant accomplishment. This research was 
the beginning of his long-life interest in spatial structures. A copy of the 
thesis is available in the library of the Space Structures Research Centre 
of the University of Surrey. Makowski received his PhD from 
University of London on 20 July 1953. Also, he received his DIC on 14 
October 1953 from Imperial College. 
 
Fig. 3. The early days at Imperial College, London, 1951 [1] 
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2. ACADEMIC APOINTMENTS 
Z S Makowski was employed by Polish University College, London as 
an assistant lecturer (1949-1951). He then was a lecturer (1951-1958) 
and a senior lecturer (1958-1962) in the Imperial College of Science and 
Technology, London. Fig. 4 shows him in a laboratory at Imperial 
College, 1961. 
 
Fig. 4. In a laboratory at Imperial College, London, 1961 [1] 
Professor Makowski was the Head of Department of Civil Engineering, 
Battersea College of Advance Technology (1962-1966), and the Head of 
Department at the University of Surrey (1966-1984). He also served the 
University of Surrey as the Dean of Faculty of Engineering (1966-1968, 
1976-1979 and 1984-1987). Fig. 5 shows him conducting a test in 1963. 
Note: Polish University College was a predecessor of Battersea College 
of Advance Technology which, in turn, was the predecessor of the 
University of Surrey. [2] 
 
Fig. 5. Conducting a test on a prototype MET-RAM three-way grid at 
Flatham, 1963 [1] 
3. INDUSTRIAL COLLABORATION 
Professor Makowski has acted as consulting engineer in numerous cases, 
carrying out structural analysis and design of domes, barrel vaults and 
double layer grids in steel, aluminium and glass fiber reinforced plastics. 
An example of this type of consulting work is the checking of the 
analysis of the Astrodome in Houston, USA, Fig. 6. He did also develop 
a novel form of light-weight stressed-skin pyramidal space grid system 
used on several occasions in the UK and abroad. The most notable 
example of this stressed-skin system is the aluminium roof covering of 
the headquarters building for the Congress of the International Union of 
Architects erected in London, Fig. 7. Fig. 8 shows Z S Makowski, 
together with the DIC students H Nooshin and D Sarna, testing one of 
the stressed-skin units under gravity load at Imperial College, London, 
1962 (H Nooshin, later became a close colleague and friend of Z S 
Makowski). 
 
Fig. 6. Astrodome with 205m diameter in Texas, USA, during 
construction, 1964 [3] 
 
Fig. 7. The headquarters building for the Congress of the International 
Union of Architects, London, 1961 © Architectural Press Archive / 
RIBA Library Photographs Collection [4] 
Proceedings of the International Association for  
Shell and Spatial Structures (IASS) Symposium 2013 
„BEYOND THE LIMITS OF MAN” 
23-27 September, Wroclaw University of Technology, Poland   
J.B. Obrębski and R. Tarczewski (eds.) 
 
3 
 
Fig. 8. DIC students H Nooshin and D Sarna together with Z S 
Makowski, testing one of the stressed-skin units under gravity load at 
Imperial College, London, 1962 [3] 
In May 1963 he founded the Space Structures Research Centre. In 1972 
the Centre acquired a building for its headquarters. The building was a 
donation by the British Steel Corporation. Fig. 9 shows the building 
(Nodus Centre) during construction. 
 
Fig. 9. Nodus Centre during construction at the University of Surrey, 
UK, 1972 [3] 
At the Space Structures Research Centre, together with his colleagues, 
Professor Makowski was involved in the design of large span structures. 
The more important examples include the suspended prestressed cable 
network roof structure over the Farahabad Sports Stadium (Takhti 
Stadium) in Tehran, Iran (together with H Nooshin and J W 
Butterworth), Fig. 10, complex of five exhibition pavilion in Nancy, 
France, covered with prefabricated double-layer grids, the three-way 
grid over the King Hussein Sports Stadium in Amman, Jordan (together 
with H Nooshin), the space frame over the Spanish Government 
Hydraulic Research Laboratory in Madrid, Spain (together with H 
Nooshin) and the Unibat double-layer grid over the freight terminal for 
the RAF at Mildenhall. 
 
Fig. 10. Takhti (Farahabad) Sports Stadium in Tehran, Iran, opened in 
1974 © Omidali Samavati [5] 
As a consultant to the Engineers India Ltd., Professor Makowski 
(together with P Mullord) was involved in the analysis, design and 
construction of the huge dome covering the indoor Indraprastha Stadium 
(Indira Gandhi Stadium) in New Delhi, erected for the IX Asian Games 
1982. This steel structure has a clear span of 150 metres and is the 
largest of its kind in the whole of India, Fig. 11. 
 
(a) An exterior veiw of the Stadium © Sambath Kumaar [6] 
 
 
(b) An interior veiw of the Stadium © Sambath Kumaar [6] 
Fig. 11. Indira Gandhi (Indraprastha) Stadium in New Delhi, India, 
constructed in 1981 
In 1968, Professor Makowski was appointed as the structural consultant 
to BOAC and having formed his firm of Z S Makowski and Associates, 
he was responsible for the construction of two aircraft hangars at 
London Airport, Heathrow, covered with prefabricated diagonal steel 
grids having a clear span of 153 metres, Fig.12. 
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(a) A schematic plan view of the Hangar [3] 
 
 
(b) Spine girder and fascia girder during the construction [3] 
 
 
(c) Entrance of the Hangar [3] 
Fig. 12. Jumbo Jet Maintenance Hangar 01 at Heathrow Airport, 
London, UK 
 
Fig. 13. Dr M Mengeringhausen with Professor Makowski and Dr H 
Eberlin in font of the MERO headquarters in Würzburg, Germany, 1982 
[1] 
4. PRIZES, MEDALS AND HONOURS 
Professor Makowski received many prizes and honours, some of the 
more important one of these are: 
In 1971, for the design of the hangars, he received the Special Prize 
awarded by the Institution of Structural Engineers and in 1972 a prize 
from the British Steel Corporation and the British Constructional 
Steelwork Association – the judges described the hangars as “superb 
pieces of engineering design, integrating structure and services”. 
In 1974, he received the Golden Wing Prize from the International Club 
of Plastics Experts in recognition of his contribution to research on the 
structural applications of plastics material. 
In 1977 he received the Queen’s Jubilee Medal for his work on Space 
Structures. 
In 1980 he was admitted into the Freedom of the City of London. 
In 1982, in recognition of his contribution to the advancement of 
Science and Technology, he was awarded the Fellowship of the City and 
Guilds of London Institute. 
In 1983, he was elected a fellow of the Fellowship of Engineering. 
In 1986, Professor Makowski received the Honorary Membership of the 
International Association for Shell and Spatial Structures (IASS) during 
the Association’s symposium in Osaka, Japan. During the ceremony, the 
President of the IASS, Professor Yoshikatsu Tsuboi, said that the 
conferment of the IASS Honorary Membership to Professor Makowski 
is a formal recognition of the leading role which he played over the 
years in the field of Space Structures. 
In 1989, the Honorary Doctorate of the Warsaw University of 
Technology (WUT) was awarded to Professor Makowski. 
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Fig. 14. At International Symposium on Membrane Structures and Space 
Frames, Osaka, 1986 [1] 
 
Fig. 15. With Yoshikatsu Tsuboi, Kyoto, 1986 [1] 
5. PUBLICATIONS 
Professor Z S Makowski is the author of over 140 papers, published in 
English, French, German, Italian, Spanish, Dutch, Polish, Japanese and 
Chinese. 
He wrote a book on “Steel Space Structures”, published in 5 languages, 
reprinted several times since its original publication in 1963. 
He is the Editor of three important books – “Analysis, Design and 
Construction of Double-layer Grids”, published in 1981, (English and 
American editions), “Analysis, Design and Construction of Braced 
Domes”, (1984, also in English and American editions), as well as the 
“Analysis, Design and Construction of Braced Barrel Vaults”, published 
in 1985. 
During the period 1985-2005 he was, together with Professor H 
Nooshin, the Editor of the International Journal of Space Structures. 
6. CONFERENCES 
Professor Makowski had always placed special emphasis on the 
relationship between engineers, architects and industrial designers. He 
was very well-known through his lectures and seminars on space 
structures conducted at numerous universities. He has been invited to 
give lectures not only at departments of civil or structural engineering, 
but also by schools of architecture. 
 
Fig. 16. “Practical” test of a wire model of a double-layer dome by Dr J 
S Blair, of Stewarts and Lloyds Ltd, with Professor Makowski and 
Monsieur S du Château during the conference on tubular structural 
engineering, Corby, 1965 [1] 
He had extensive experience in organising conferences and residential 
short courses. He was a member of various organising committees, 
advisory board of liaison committees responsible for major international 
symposia on space structures. 
 
Fig. 17. Lord Robens of Woldingham, Dr D M A Leggett (First Vice-
Chancellor of the University of Surrey) and Professor Makowski at the 
official opening of a seminar on the New Channel Bridge, Guildford, 
1973 [1] 
He had a major role in organising five important international 
conferences on space structures which were held at the University of 
Surrey. 
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The proceeding of the first conference, held in 1966, edited by R M 
Davies, the second one in 1975, edited by W J Supple, the third one in 
1984, edited by H Nooshin, the fourth one in 1993, edited by G A R 
Parke together with C M Howard and the fifth one in 2002, edited by G 
A R Parke and P Disney. These proceedings are recognised as major 
contributions to the development of space structures technology and 
architecture. The first conference brought over 700 participants from 44 
countries, the second, some 400 engineers from 51 countries, the third 
one over 500 engineers and architects from 63 countries, the fourth, 
some of 400 participants and the fifth one over 400 engineers and 
architects. 
 
Fig. 18. Welcoming guests at the official reception arranged in 
connection with the 3rd International Conference on Space Structures, 
Guildford, 1984 [1] 
For a number of years Professor Makowski was a member of the 
Engineering and Technology Advisory Committee of the British 
Council, as well as a member of Council of the SEFI (European Society 
for Engineering Education). 
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Fig. 19. Giving an invited lecture at the Instituto Eduardo Torroja, 
Madrid, 1964 [1] 
 
Fig. 20. Professor Makowski and Mrs Makowska with Dr Fugio 
Matsushita, Tokyo, 1986 [1] 
 
 
Fig. 21. At the Great Wall, China, 1982 [1] 
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Fig. 22. Professor Makowski and Mrs Makowska with Professor 
Nooshin and Mrs Nooshin in the middle of a group of Chinese academic 
colleagues in Nanjing, China [3] 
 
 
Fig. 23. With H Nooshin in Suzhou, China, 1986 [1] 
 
 
Fig. 24. At his desk, Guildford, 1975 [1] 
 
Fig. 25. Professor Z S Makowski (centre), Stephane du Château (right) 
and Pieter Huybers (left), Singapore, 1997 [3] 
 
 
Fig. 26. Professor Z S Makowski with Professor H Nooshin in front of 
Shah-Alam mosque in Selangor, Malaysia, 1997 [3] 
 
 
Fig. 27. Professor Z S Makowski, Monsieur S du Château, Miss L Gould 
and Professor H Nooshin in the closing ceremony of the Third 
International Conference on Space Structures, Guildford, 1984, the 
person standing on the left is Dr Bahman Tahouri [3] 
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Fig. 28. Stephane du Château (receiving an Honorary Degree of the 
University of Surrey), Professor Z S Makowski and Dr D M A Leggett 
(Vice-Chancellor of the University of Surrey), Guildford, 1971             
© Archives of the University of Surrey [7] 
 
 
Fig. 29. The Chancellor of the University of Surrey, HRH The Duke of 
Kent, Mr Hubert Beresford Walker (receiving an Honorary Degree of 
the University of Surrey) and Professor Z S Makowski, Guildford, 1981 
© Archives of the University of Surrey [7] 
